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EXECUTIVE SUMMARY
The white and black crappies are two of the most sought after sport fishes in
Illinois, but are difficult to manage in farm ponds and other small impoundments.
Problems of overpopulation and consequent stunting are so common that Illinois
biologists recommend that they be excluded from impoundments smaller than 25 acres.
These popular sport fishes are therefore unavailable to anglers in thousands of acres of
potential fishing waters.
The purpose of this study was to determine if an F hybrid produced by crossing
the white and black crappies might prove more manageable in small impoundments than
their parent species. Specific objectives were to compare both reciprocal hybrids with
their parent species in terms of morphology, growth, condition, survival, sex ratios, and
hook-and-line catchability, to develop and/or document techniques for producing hybrids
in the laboratory as well as by natural hybridization in ponds, and to measure their ability
to sustain viable, fishable populations within mature, mixed populations of largemouth
bass, bluegill, and channel catfish.
Principal studies were conducted at the Sam A. Parr Fisheries Research Center,
near Kinmundy, IL, over the period October 1982 through March 1987. To provide for
continuing, long term studies, hybrid crappies were stocked in four state-managed
reservoirs, and in nine smaller impoundments.
The study demonstrated that the F1 hybrid crappie has a number of desirable
characteristics. Both reciprocal hybrids were easily produced in the laboratory as well as
by natural hybridization in ponds, and natural hybrids and their offspring were found in
state managed reservoirs. Spring to fall survivals of age-0 hybrids stocked as 5-day-old
swim-up fry were exceptionally high and significantly higher than survival rates for
white crappie. In each and every type of comparison made, F1 hybrids of both kinds
grew significantly faster than either parent during the first growing season, and remained
significantly longer and heavier than either parent by the end of the third growing
season. F hybrids were found to be fertile, to be capable of backcrossing with either
parent, and to readily produce F generations when stocked in ponds, but were unable to
sustain more than weak populations when introduced into existing populations of
largemouth bass, bluegill, and channel catfish. Sex ratios of both reciprocal Fl hybrids
were near 50:50, and their fecundities and hook-and-line catchabilities were similar to
those of the parent species. The reciprocal F1 hybrids were indistinguishable in
appearance and both resembled the black crappie more closely than the white.
We believe that the hybrid crappies have exhibited enough desirable characteristics
to warrant further study. Specific items of additional information needed are
enumerated.
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INTRODUCTION
The white crappie (Pomoxis annularis) and the black crappie (P. nigromaculatus)
are two of the most sought-after sport fishes in backwater lakes and warmwater
impoundments in Illinois (Forbes and Richardson 1920, Hansen 1951), as well as over
much of the continental United States (Davison 1953, Hall et al. 1954, Morgan 1954,
Goodson 1966), but they are difficult to manage. Problems arise through
overpopulation with consequent stunting (Clark 1952; Davison 1953; Hall et al. 1954;
Cross 1967; Bennett 1971; George Lewis, personal communication). Crappies may
limit largemouth bass (Micropterus salmoides) populations through predation on small
bass (Swingle and Swingle 1967). The problems are more common among white than
black crappie, because white crappie are more abundant and widely distributed. White
crappie normally are not included in stocking recommendations for small impoundments
in southeastern states (George Lewis, personal communication) and in many areas their
stocking is specifically discouraged (Cross 1967; Lopinot 1972; Gabelhouse 1984,
undated). In Illinois, management recommendations now exclude crappies from all
impoundments smaller than 10.1 ha. At the same time, crappies are extremely popular
among anglers. A mail survey of licensed Illinois anglers conducted in 1983 indicated
that 5,495,110 angler days were spent fishing for crappies, which represented over 23%
of the catch of all species statewide (Baur and Rogers 1985).
A number of investigations have addressed the problem of overpopulation by
crappies. Following their own investigations and an exhaustive review of the literature,
Rutledge and Barron (1972) believed that stunted year classes might best be prevented
by suppressing reproduction with chemicals or water-level manipulation, and by
mechanically removing age-0 crappie. In a symposium on crappie management at the
1982 annual meeting of the Midwest Fish and Wildlife Conference in Des Moines, Iowa,
participants recognized the "small crappie syndrome" and discussed possible remedies
(O'Brien et al. 1984, Hill 1984, Ellison 1984, Gabelhouse 1984, Mosher 1984, Willis
et al. 1984). One current management practice involves introducing threadfin shad
(Dorosoma petenense) to increase the food supply for crappies (Heidinger 1977, Mitzner
1984, Mosher 1984). Gabelhouse (1984) reviewed data which showed that predation
on crappies by largemouth bass produced desirable-size crappies. Similar results were
reported in a Colorado reservoir through predation by northern pike (Esox lucius) (Willis
et al. 1984), but earlier use of such predators had only limited success (Rutledge and
Barron 1972). In Missouri, where fishing pressure and exploitation rates for crappies
are high, management involves regulating the harvest (Michael Colvin, personal
communication).
The use of hybrid crappie may provide an alternate method for increasing the
numbers of desirable-size individuals. White and black crappies hybridize in nature
(Bailey and Lagler 1938; Hubbs 1955; Trautman 1957; Buck and Hooe 1986; W. F.
Childers, personal communication), but these hybrids have been used sparingly in
management. Bennett and Childers (1972) reviewed 13 years of creel records from a
pond stocked with smallmouth bass (Micropterus dolomieui), lake chubsuckers
(Erimyzon succetta), and laboratory-produced F1 hybrid (black male x white female)
crappie. The annual yield of smallmouth bass was consistently high (average = 68
kg/ha) and that of hybrid crappies consistently low (average = 4.8 kg/ha) over the
13-year period. They attributed the absence of overpopulation by the hybrid crappie to
low fry survival. The only additional published information on hybrid crappies
describes their enzymatic or hemoglobin characteristics (Manwell et al. 1963; Metcalf et
al. 1972a, 1972b). Unpublished information on hybrid crappies consists of meristic
data and/or sex ratios from three F, populations and one F2 population produced by the
late W. F. Childers, and from one F, population produced by D. H. Buck, principal
investigator.
Additional useful information was provided to us through conversations with
Childers and his colleague J. T. Tranquilli. Childers observed that the F2 generation
exhibited the expected broad range of morphological characteristics, but that the F1
hybrid had a strong physical resemblance to, and could be misidentified as, the black
crappie. Because of this tendency to misidentify the F1 hybrid, he believed that most
crappies identified in the field as hybrids were of the F2 or later generations, and that the
several 3- to 5-lb crappies he examined had all been hybrids (personal communication).
The primary objective of this study was to determine if Ft hybrid crappie might
exhibit some combination of characteristics that make them more amenable to manage-
ment in small impoundments than their parent species. Specific objectives were to
document techniques for producing hybrids in the laboratory, to determine if F, hybrids
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could be successfully produced in ponds by isolating males of one species with females
of the other, to compare growth rates of laboratory- vs. pond-spawned hybrids, to
compare reproductive potentials of the F, hybrids and both parent species in ponds
containing mixed populations of largemouth bass, bluegill (Lepomis macrochirus), and
channel catfish (Ictalurus punctatus), and to compare both reciprocal hybrids with their
parent species in terms of morphology, growth, condition, survival, sex ratios, and
hook-and-line catchability.
Except for preliminary observations in spring 1982, the data reported here were
generated between October 1982 and March 1987. The principal field investigations and
the laboratory production of crappie fry were conducted at the Sam A. Parr Fisheries
Research Center, near Kinmundy, Illinois, a cooperative facility of the Illinois Natural
History Survey and the Illinois Department of Conservation (IDOC). Crappies were
genetically identified by starch-gel electrophoresis in laboratories of the Illinois Natural
History Survey, Champaign.
In addition to the study populations established as prescribed by specific jobs, a
number of supplemental, unscheduled introductions of hybrid crappies were made in
sport fishing ponds and small impoundments across the state, including four state-
managed impoundments (Table 1) and nine small impoundments (one in Fayette County,
two in Vermilion County, two in Champaign County, and four in Marion County). All
introductions were made with the knowledge and cooperation of IDOC biologists in
whose areas the waters were located. The purpose of the introductions was to provide a
variety of opportunities for long-term study of the fate and fishability of the hybrids
when introduced into established populations of common sport fishes.
MATERIALS AND METHODS
Mature black and white crappies were collected from Illinois reservoirs each spring
by electrofishing and trap netting. Black crappie were collected from Dawson Lake in
McLean County, Ridge Lake in Coles County, and Schuy-Rush Lake in Schuyler
County. Both black and white crappies were collected from Rend Lake in Jefferson
County, Forbes Lake in Marion County, and Shelbyville Lake in Shelby County.
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Half-sibling hybrid and pure-stock crappie fry were produced in the laboratory
using in vitro fertilization methods. Fertilized eggs were dispersed over the bottoms of
glass baking dishes or Heath® spawning trays. Some eggs incubated in glass baking
dishes were placed under continuously flowing water (22-240C) and others were held
static at room temperature (approximately 240C) until hatched. Water was changed four
times daily in all static dishes. Eggs placed in Heath spawning trays were incubated
under continuously flowing water (22-240 C). All three hatching procedures were
successful. Once hatching was completed and eye spots developed, the larvae were
counted and transferred to shallow 3.78-L trays. The larvae were stocked following
development to the free-swimming stage.
To examine the potential for natural hybridization, each of four ponds was stocked
with male crappie of one species and female crappie of the other (two ponds for each
reciprocal cross) in each year from 1982 through 1986 (Table 2). Male and female
crappies stocked in each pond were matched by size; the range in mean length for the
various populations was 18.9-24.7 cm. Each pond was drained 3-5 months following
stocking, and total numbers of adults and age-0 crappies were recorded. Representative
subsamples of live age-0 crappies were frozen until they could be transported to the Fish
Genetics Laboratory in Champaign for positive identification by isozyme analysis.
The reproductive potentials of both F1 hybrid crappies were examined in 1985 and
1986 by isolating adult F1 hybrid crappies prior to the spawning season in each of two
ponds (one for each reciprocal hybrid). Both ponds were drained and the adult and
age-0 crappies censused each fall.
To compare recruitment in ponds containing established populations of sport
fishes, adult crappies of each of the four genetic stocks were isolated in separate ponds
containing mixed populations of largemouth bass, bluegill, and channel catfish. Each of
the four ponds was drained and the population censused and restocked annually in
October. Numbers and total weights of each species restocked were adjusted as
necessary to keep differences in populations at a minimum, with one exception; 18
age-1 black crappie recovered in the fall 1985 census of pond 4 were restocked with 27
surviving brood fish from the previous year. The age-1 crappie were sexually mature
(total length = 190-230 mm), elevating the total number of brood fish in pond 4 to 45.
Complete stocking data for each of the four ponds are presented in Table 3.
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First-year growth potentials of the F1 hybrids were compared with those of the
parent species by isolating fry of each reciprocal cross with fry of both parent species.
In each combination of three genetic stocks, the hybrids were half-siblings to one of the
pure species (Table 4). Half-sibling hybrid and pure-stock crappie fry were produced in
the laboratory by fertilizing half the eggs from a female with milt from a black crappie
and half with milt from a white crappie. The reciprocal hybrids were not evaluated in the
same ponds because they could not be marked when stocked as fry or later separated by
appearance or by enzyme analysis. These ponds were drained in early October and the
three genetic stocks in each population were identified by enzyme analysis. If <200
crappies were recovered, all were analyzed; otherwise, subsamples of approximately
200 fish were randomly selected for analysis. Each crappie to be analyzed was num-
bered and tentatively identified by appearance as either a white, black, or hybrid crappie;
total length, weight, number of dorsal spines, and sex were recorded for each fish.
Survival rates of each genetic stock of age-0 laboratory-spawned crappies were projected
on the basis of the frequency with which each occurred in the subsamples.
Equal numbers of each of the four genetic stocks of age-1 crappie were given
distinctive fin clips for identification and stocked together in two ponds in 1984 and in
one pond in 1985 to compare second-year growth. All crappies were laboratory
spawned with the exception of the white crappie stocked in 1984, which were
pond-spawned fish. Growth rates were compared at a low density (500/ha) and at a
high density (1,460/ha) in 1984. None of the four genetic stocks were related in 1984;
in 1985, the white male x black female hybrid and the black crappie were half-siblings.
Mean size and total numbers of crappies stocked in second-year growth experiments are
shown in Table 5. Crappie recovered in 1985 were restockedtf compare third-year
growth in 1986 (Table 6).
To compare growth rates of F1 hybrids spawned in the laboratory with those
produced in ponds, age-0 hybrids of each reciprocal cross were isolated in separate
ponds with age-0 white crappie. Growth potentials were to be evaluated on the basis of
how the growth of each hybrid compared with that of white crappie which shared the
environment. Lots of 449 free-swimming, laboratory-spawned, white crappie fry were
stocked in a 0.09-ha pond with 515 white male x black female laboratory-spawned
hybrids, in a 0.13-ha pond with 600 black male x white female laboratory-spawned
hybrids, and into each of two 0.4-ha natural reproduction ponds (one for the production
of each reciprocal hybrid) in May 1984.
A different approach was used to compare the growth rates of laboratory- vs.
pond-spawned hybrids in 1985 and 1986. Free-swimming, laboratory-spawned fry of
each reciprocal F1 hybrid were stocked in separate ponds and allowed to grow to a size
large enough to fin clip. Age-0 hybrids recovered from natural reproduction ponds in
July were stocked in ponds with equal numbers of fin-clipped, laboratory-spawned
hybrids of the same parentage (Table 7). Unfortunately, the natural production of the
white male x black female hybrid in 1985 and 1986 was unsuccessful (Table 2).
Test fishing was conducted by project personnel in 0.4-ha ponds for a total of 13.5
man-hours in August 1985 and 61.25 man-hours from May through August 1986. Live
fathead minnows (Pimephales promelas) were used as bait in 1985 and artificial jigs and
spinner baits were used in 1986. Each pond contained similar numbers of both recip-
rocal F1 hybrid crappies and both of their parent species; each genetic stock was given
an identifying fin clip. Each fish caught was individually weighed, measured, identified
by fin clip, and a dorsal spine was removed to permit recognition if recaptured. All were
then held in a floating cage for 24 h to assess hooking mortality before returning them to
the pond.
In October 1982, Marlow Pond (1.4 ha) was drained and the existing fish
population removed. Restocking was initiated in April 1983 with 30 pairs of adult blue-
gill, 5 pairs of adult channel catfish, and 39 fingerling channel catfish. Three hundred
fifty largemouth bass fingerlings were stocked in July 1983 and 456 F1 white male x
black female hybrid crappie were stocked in February 1984. These crappie were of the
1983 year class and had an average total length of 133 mm. All were given left pectoral
fin clips. A supplemental stocking of 100 channel catfish (mean total length = 415 mm)
was made in October 1985.
Marlow Pond was opened to public fishing in March 1985. Each fisherman was
issued a creel card and was required to record the identity and length of each fish caught;
whether the fish had a fin clip; which fish, if any, were kept; and the total time spent
fishing. A separate creel card was completed for each fishing trip and a creel limit of six
largemouth bass per fisherman per day was imposed.
6
The fish population in Marlow Pond was sampled by electrofishing in August
1985, in May 1986, and in October and November 1986. Additional samples in fall
1986 included six overnight sets of gill nets and 27 overnight sets of frame nets.
Electrofishing samples consisted of one complete trip around the shoreline, which took
40-45 min. Gill nets were 3 m deep and composed of six 6.1-m panels in mesh sizes of
19, 25, 32, 38, 44, and 51 mm. Frame nets were 0.5-in. mesh. Sampled fish were
individually weighed and measured and scale samples were taken. Age structure of
largemouth bass and bluegill were determined by length-frequency analysis (Figs. 1 and
2). Age structure of the crappie population was determined by interpretation of collected
scales. The accuracy of this method was enhanced by using scales of known-age
crappie from Marlow Pond to compare with those of unknown age.
The genetic identities of all brood stock and their progenies were established by
enzyme analysis. Tissue extracts (white skeletal muscle) were prepared and subjected to
vertical starch-gel electrophoresis and histochemical staining as described in Philipp et al.
(1979). Natural populations of crappie morphologically identified as pure black and
pure white were initially analyzed to determine which specific loci yielded fixed allelic
differences. Sixteen loci with fixed allelic differences were identified to compare white
and black crappie, of which six (Gpi-A, Gpi-B, Mdh-A, Pgm-A, Est-A, and Prot-A)
were used in this study.
RESULTS
Production of Hybrids
In vitro. Thousands of fry of both reciprocal F1 hybrid crosses and of both pure
stocks were produced in the laboratory from spring 1982 through spring 1986.
Hatching rates of fertilized eggs were not recorded, but the production of large broods of
healthy fry of all four genetic stocks indicates that viabilities were uniformly high. Most
hatching occurred 36-48 h following fertilization, with eye spots developing
approximately 12 h after hatching. Most crappie larvae became free-swimming 72-84 h
after hatching. There were no notable differences in the rates of development of the four
genetic stocks from fertilization until they reached the free-swimming stage.
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Natural Reproduction. Successful production of both reciprocal F1 hybrid crappies
was accomplished by isolating adult males of one pure species with adult females of the
other species. Age-0 crappies were recovered from five of 10 natural hybridization
ponds stocked with male white crappie and female black crappie from 1982 through
1986 (Table 2). Enzyme analysis of a subsample of age-0 crappie from each of these
ponds confirmed that they were F1 hybrids.
Ten ponds were stocked with what were believed to be male black crappie and
female white crappie from 1982 through 1986. Appreciable numbers (480-10,460) of
age-0 crappies were recovered from five ponds and smaller numbers (1-18) from three
ponds (Table 2). Age-0 crappies from six of these eight ponds were identified by
isozyme analyses as F1 hybrids. Age-0 fish recovered from pond 6A in 1983 were
identified as offspring of an F1 hybrid x white crappie backcross. Those recovered from
pond 20A in 1986 displayed genotypes characteristic of both F2 hybrids and
backcrossed crappies. Because age-0 crappies from both ponds were not F1 hybrids,
the breeder crappies from each pond were subjected to enzyme analysis. Due to
mortality (Table 2), analysis of all brood fish from these two ponds was not possible,
but analyses of recovered breeders identified one male from pond 6A as an F1 hybrid
and one male from pond 20A as either an F1 hybrid x black crappie backcross or an F2
hybrid. The F1 hybrid breeder from pond 6A was collected in 1982 from either Lake
Shelbyville or Schuy-Rush Lake, and the F2/backcross breeder from pond 20A was
collected from Dawson Lake in 1986. Both hybrid breeders were mistaken for male
black crappie. All age-0 crappies examined electrophoretically from pond 6A could have
resulted from a back cross between the male F1 hybrid and a female white crappie, but a
cross between the male F2/backcross hybrid and a female white crappie in pond 20A
would account for only 23% of the genotypes identified in the age-0 crappie population.
Positive identification of the parent fish responsible for the genotypic ratio of age-0
crappies in pond 20A was not possible, but electrophoretic analyses of the brood fish
and age-0 crappies from this pond dictates that at least two brood fish stocked in spring,
but unavailable for analysis at draining, were hybrids, and at least one of these fish was
probably mistaken for a white crappie.
The data presented in Table 2 clearly demonstrate that large numbers of both recip-
rocal F1 hybrids can be produced by stocking males of one species with females of the
other species, but our failure to consistently produce large numbers of hybrids
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emphasizes the potential for failure. While predation on crappie eggs and larvae by large
numbers of crayfish and a combination of excessive turbidities (as high as 212 JTU) and
low water levels were believed responsible for some production failures, the most
common cause for poor age-0 crappie production was probably stress of the brood fish
due to capture, transportation, and handling. Because positive identification of male and
female crappies was possible only by examining each fish for the presence of eggs or
milt, adult crappies had to be collected, transported to the laboratory, and sexed in the
spring. Despite efforts to minimize the trauma associated with these activities, the effects
of stress were visible. Brood fish survival rates were often low (Table 2), especially for
white crappie. We believe that the rate of success could be much higher with earlier
stocking and improved condition of the breeders.
Age-0 crappies were recovered from all three ponds used in second-year growth
studies; random subsamples were examined electrophoretically to determine parentage.
These analyses revealed that: (1) all four genetic stocks of crappies are capable of
reproduction at age-1, and (2) backcrossing between one or both F1 hybrids and both
parent species can occur.
Survival
Survival rates of laboratory-spawned age-0 crappies through their first growing
season varied greatly among populations (Table 8). The uniformly higher rates of
survival in 1984 may have been due to a change in stocking procedures. In 1983, free-
swimming fry were released into ponds directly from tubs; in 1984, they were
submerged in the ponds in 1.06-L glass jars with screened openings, from which they
could escape at will. Survival rates of free-swimming fry released from the jars in 1985
and 1986 were also high for three of four populations (Table 9).
Survival rates of age-0 hybrids (Table 9) involved only one genetic stock of crappie
in each pond and were derived from actual counts of fish stocked and recovered.
Survival data for ponds containing more than one genetic stock (Table 8) were derived in
two ways. When total numbers of age-0 crappies recovered were <200 (ponds 4 and 9,
1983), all were identified by enzyme analysis. Data for all other populations were based
on the frequency with which each genetic stock occurred in the random subsample of
200 fish selected for analysis and were subject to sampling error. Sampling error
probably contributed to the projected survival rate of 100% for hybrid crappies in pond 8
in 1983 (Table 8). For the five populations for which >100 fish were recovered, Table 8
reveals the following relationships.
1. Among half-siblings produced from black crappie eggs (pond 8 in 1983 and pond 7
in 1984), survival of hybrid and black crappies were uniformly high (>83%)
compared with 51 and 32% for unrelated white crappies in the same ponds.
2. Among half-siblings produced from white crappie eggs, survival rates of the
hybrids were consistently and significantly higher than those of their half-sibling
white crappie.
3. Mean survival rates for all populations of black and F, hybrid crappies were similar
(58 and 53%, respectively) and more than three times that for white crappie
(17.5%).
Rates of handling mortality among the laboratory-spawned crappies also were
observed during draining censuses. Following selections of random subsamples for
enzyme analysis, the remaining fish were separated by genetic stock. Many of these fish
died or became severely debilitated during sorting, the majority of which were white
crappie. Both black and F1 hybrid crappies were more tolerant of handling. Harper
(1938) also observed that black crappie withstood handling better than did white crappie.
Growth and Condition
First Year. Survival of age-0 crappies was adequate in 1983 and 1984 to provide
first-year growth data for five of six populations. At the end of the first growing season,
F1 hybrids were significantly longer and heavier (P < 0.05) than either parent species
that shared the same environment (Table 10, Figs. 3 and 4).
Second Year. For second-year growth, mean lengths, weights, and seasonal gains
in length and weight of crappies recovered from ponds in October 1984 and 1985 are
presented in Table 11. Seasonal gains in lengths and weights of both reciprocal F1
hybrids were significantly greater than those of the black crappie in both 1984 and 1985,
regardless of stocking density (P < 0.05), but data comparing hybrids with white crappie
were mixed and inconclusive. For example, mean gains in the lengths and weights of
both reciprocal hybrids in the high-density ponds in 1984 were higher than those of
white crappie (Table 11, pond 11), but only the difference in length gains of the white
male x black female hybrid and the white crappie were significant (P < 0.05). Evalua-
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tion of second-year growth of white crappie and F1 hybrids stocked at low densities in
1984 (pond 1) was complicated by a mortality rate of 90% for white crappie. Black male
x white female hybrids had smaller mean gains in both length and weight than the few
surviving white crappie, but the differences were not significant. The white male x black
female hybrid gained significantly less weight than did the white crappie, but had a signi-
ficantly greater increase in length (P < 0.05).
The growth of the black male x white female hybrid was superior to that of the
white crappie in 1985, with significantly greater gains in both length and weight (P <
0.05). The growth rates of the white male x black female hybrid and the white crappie
were again similar. There were no significant differences in the second-year growth
rates of the white crappie and the white male x black female hybrid in 1985; but, in a
reversal from 1984, greater gains in length were made by white crappie while the white
male x black female hybrid had a greater average weight gain.
A comparison of second-year growth rates for the two Ft hybrids in 1984 and
1985 produced contrasting data. In 1984, the white male x black female hybrid showed
a slight growth advantage over its reciprocal hybrid, growing significantly longer in both
the high- and low-density ponds (P < 0.05). There was, however, no significant differ-
ence in the weight gains of the hybrids in either pond in 1984. In 1985, the black male x
white female hybrid grew significantly longer and heavier (P < 0.05) than its reciprocal
hybrid.
Third Year. All crappies recovered from the second-year growth pond in the fall of
1985 were restocked to permit third-year growth measurements in 1986. Mean lengths
and weights and seasonal gains in length and weight at the end of their third growing
season are shown in Table 12. The black male x white female hybrid, which exhibited
the fastest growth as age-l+ fish in 1985, had the slowest growth rates of the four
genetic stocks as age-2+ fish in 1986 (Table 12). Third-year growth rates were highest
for the white male x black female hybrid. These hybrids had significantly greater gains
in weight than did all other genetic stocks and had significantly greater gains in length
than did the reciprocal hybrid or the white crappie (P < 0.05). There were no significant
differences in third-year growth rates of the parent species.
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The poor growth rate experienced by the age-2+ black male x white female hybrid
in 1986 may not accurately project the growth potential of this genetic stock. As a result
of their superior first- and second-year growth, that hybrid was significantly larger than
the other three genetic stocks (Table 6). To provide a forage base for optimal growth of
all age-2 crappies, regardless of size, an effort was made to establish a self-sustaining
population of fathead minnows. From fall 1985 to spring 1986, 100 lbs of fathead
minnows were stocked, but survival and recruitment of these minnows were poor.
Age-2 crappies were forced to rely almost exclusively on invertebrates as food. The
large size of age-2 hybrids, combined with the paucity of available forage, put the black
male x white female hybrid at a growth disadvantage. However, in spite of their slower
growth rate in 1986, the black male x white female hybrid remained significantly longer
and heavier (P < 0.05) than the other three genetic stocks at the end of the third growing
season.
Condition. Mean condition factors (KTL) of all age and size groups of black
crappie and both F1 hybrids were higher than those of white crappie in all comparative
growth ponds (Tables 10-12). Condition factors of black crappie were higher than those
of the hybrids in six of nine ponds. The intermediacy of the hybrids is the result of
inherent differences in body conformation of the four genetic stocks. Black crappie are
deeper bodied than white crappie (Smith 1979) and the body depth of F1 hybrids is
intermediate to the parent species.
Laboratory vs. Natural Spawn. Comparative growth of laboratory- vs. pond-
spawned hybrids were originally to be based on the growth of each in comparison with
that of white crappie sharing the same environment. This plan failed because of poor
survival of white crappie. When ponds were drained and censused in October 1984,
18,733 age-0 crappies were recovered from the natural reproduction pond containing
white crappie males and black crappie females, and 10,460 from the pond containing
black crappie males and white crappie females. Enzyme analyses on a random sub-
sample of 200 individuals from each pond failed to identify any white crappie. With no
detectable survival of white crappie in either pond, no comparison of growth was
possible.
Comparative growth data for laboratory- and pond-spawned black male x white
female hybrids in 1985 are presented in Table 13. Growth data were unavailable for the
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reciprocal hybrid, because no age-0 white male x black female hybrids were recovered
from the natural reproduction ponds (Table 2). Growth data from both ponds were con-
sistent, but analysis of these data was complicated because of initial size differences (at
stocking, laboratory-spawned hybrids were significantly longer and heavier than pond-
spawned hybrids), short growth periods, and only laboratory-spawned hybrids were fin
clipped. Seasonal gains in length by pond-spawned hybrids were significantly greater
than those of laboratory-spawned hybrids, but weight gains by the two hybrids were
nearly identical in both ponds. In final analysis, the 1985 growth data were indeter-
minate, with neither hybrid exhibiting a clearly superior growth rate.
Because of the shortage of pond-spawned hybrids in 1986, only one experimental
population was established to compare growth rates of laboratory- and pond-spawned
hybrids. This population was established in July with what were believed to be 50
laboratory-spawned and 50 pond-spawned age-0 black male x white female hybrids. At
draining, pond-spawned crappie appeared morphologically dissimilar to the laboratory-
spawned fish. Electrophoretic analysis of 14 fish confirmed that the pond-spawned
crappie were not F1 hybrids. Instead, six were genotypically similar to F2 hybrids and
eight were genotypically similar to a F1 hybrid x white crappie backcross. These age-0
crappie originated from natural reproduction in pond 20A (Table 2), where, as
previously described, hybrid crappie collected from natural populations were mistaken
for pure species and used as broodstock. Because pond-spawned hybrids resulted from
more than one cross and positive identification of parentage was not possible,
comparative growth data were not usable.
Recruitment in Mixed Populations
0.4-ha Ponds. Recruitment for all genetic stocks of crappies over a 4-year period
in ponds containing mixed populations of largemouth bass, bluegill, and channel catfish
was low or nonexistent. Recoveries were highest for the black crappie and lowest for
the white male x black female hybrid; recoveries were below expectations for all genetic
stocks (Table 14). Twice during the 4-year period changes were made in numbers and
weights of fishes restocked following the fall census in an attempt to increase crappie
production. In fall 1984, the number of crappie broodstock in each pond was increased
(Table 3). Subsequent recruitment of the 1985 year class increased for three genetic
stocks (Table 14). Only the white male x black female hybrid failed to show notable
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improvement in year class strength. To further enhance crappie recruitment, interspecific
competition from largemouth bass, bluegill, and channel catfish was decreased in fall
1985 by reducing numbers and weight of those species (Table 3). This change failed to
increase crappie recruitment. Numbers of age-0 hybrid and white crappies in 1986 were
at or equal to their lowest levels. Only black crappie produced a sizable 1986 year class,
but their number was reduced by more than 75% compared with 1985.
Reasons for the low level of crappie recruitment in these ponds are uncertain, but
probably included a combination of too few crappie broodstock and predation by large-
mouth bass. When the number of crappie broodstock in each pond was increased to 30
in 1985, all four genetic stocks produced their largest year class. This suggests that
recruitment was regulated by the number of broodstock in each pond, but this was not
invariably true. In 1986 black crappie recruitment fell by over 76% from the previous
year in spite of an increase in the number of broodstock from 30 to 45.
A more plausible explanation for the overall poor recruitment may be the
vulnerability of age-0 crappie to predation by largemouth bass. Age-0 crappies are
pelagic, spending much of their first year in open water (Nelson et al. 1967, O'Brien et
al. 1984). This behavior would normally afford them a degree of protection from
predation by largemouth bass. However, because of the shallow design of the study
ponds (mean depth = 0.9 m), age-0 crappies were unable to benefit from the relative
safety of deeper pelagic waters and were vulnerable to continuous predation by
largemouth bass. This hypothesis is supported by the fact that recruitment was lowest in
the only pond devoid of weed cover (pond 2). All other ponds contained various
amounts of brittle naiad (Najas minor), which would have provided some protection for
age-0 crappies. In addition, production levels of the hybrids in the absence of predators
were significantly higher than those obtained in ponds containing mixed populations.
When F1 hybrid breeders were isolated alone in ponds, total production of age-0 fish
was 12,608-20,938/ha for the white male x black female hybrid and 8,823-26,777/ha
for the black male x white female hybrid (Table 15). Regardless of the reasons, crappie
recruitment in these ponds over the 4 years was poor for all genetic stocks.
Marlow Pond. A combination of electrofishing, frame nets, gill nets, and creel data
were used to assess the impact of the white male x black female hybrid on a fishable
population of largemouth bass, bluegill, and channel catfish in Marlow Pond. Creel data
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were collected for 235.75 man-hours of fishing in 1985 and 281.0 man-hours in 1986
(Table 16). Electrofishing surveys conducted in August 1985 and May 1986 confirmed
that bluegill successfully established year classes from 1983 through 1985 and that
largemouth bass recruitment was successful in 1984 and 1985. Only one adult F1
hybrid crappie and no channel catfish were recovered in these surveys. More extensive
sampling of Marlow Pond was conducted in fall 1986 using a combination of frame
nets, gill nets, and electrofishing (Table 17).
The creel and fall 1986 sampling data characterize the Marlow Pond fishery as
containing a dominant, slow-growing bluegill population and a young, fast-growing
largemouth bass population. Length-frequency analysis of bluegill collected during fall
1986 show a large portion of the population was composed of fish from the 1983 and
1984 year classes (Fig. 2). High recruitment in 1983 and 1984 effectively slowed the
growth of bluegill in these and subsequent years. Bluegill creeled from Marlow Pond
decreased in size but increased in numbers from 1985 to 1986. Catch rates for bluegill
were nearly identical in both years, but their percent composition of the total catch
increased dramatically in 1986 (Table 16).
In contrast to bluegill, length-frequency analyses of largemouth bass showed good
growth rates but very few age-2+ and older fish (Fig. 1). In 1985 and 1986, the bass
creeled in Marlow Pond declined in size, numbers, and catch rate (Table 16).
The channel catfish population in Marlow Pond provided a put-and-take fishery
only. Catch rates were lower for catfish than for other species (Table 16) and were
dependent on supplemental stocking. There was no evidence of successful reproduction
by channel catfish.
The addition of the white male x black female hybrid crappie to the traditional
combination of largemouth bass, bluegill, and channel catfish expanded the fishery with-
out apparent detriment. Age structure of the hybrid crappie population was determined
by aging scales and combining this information with the length-frequency analysis (Fig.
5). Crappie recruitment to date in Marlow Pond has been minimal and the dominant year
class is the original stock of F 1 hybrids. Of the 25 crappie collected during fall, 15
(60%) were identified by fin clips as age-3 F 1 hybrids. The remaining 10 individuals
were composed of one age-2 fish, eight age-1 fish, and one age-0 fish. In 1985 and
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1986, crappie creeled in Marlow Pond increased in size but the catch rate decreased
(Table 16). The combination of larger size and reduced catch help define the age
structure of the hybrid crappie fishery as an older population composed primarily of the
original stock of F1 hybrids. A total of 99.5% of the crappie creeled in 1985 and 89.0%
of those creeled in 1986 were identified by fin clips as the original stock of F1 hybrids.
Hybrid crappie accounted for 37% of the total catch in 1985, higher than that of any
other species (Table 16). The total number of hybrid crappie caught in 1986 declined but
still comprised 21% of the total catch. Over 75% of the crappie caught were harvested,
which was higher than for any other species except catfish and was indicative of their
high desirability to anglers.
Sex Ratios. Schneberger (1972) stated that hybrid crappies produced in nature
grew fast and were predominantly males, but he provided no supporting data. Unpub-
lished data from Childers (personal communication) showed equal sex ratios in two
samples of 25 fish each and in one sample of 100 fish from three separate populations of
laboratory-spawned F1 hybrids. He also found equal numbers of males and females in a
sample of 100 F2 hybrids spawned in a pond. In the present study with laboratory-
spawned fish, sexes were approximately equal in both reciprocal hybrids and the black
crappie, but females outnumbered males in the white crappie (Table 18). Hansen (1951)
found males predominated in natural populations of age-0 and age-1 white crappie, but
Buck and Cross (1951) found the sexes were equal in a large sample of white crappie
representing several year classes.
Morphology. The genetic identities of crappies of unknown parentage recovered
from ponds used in first-year growth studies were established by enzyme analysis,
which permitted an evaluation of identifications tentatively assigned in the field. Identi-
fications assigned solely on appearance were 65% correct in 1983 but were >96%
correct in 1984. This improved rate of accuracy verifies that morphological differences
between the F1 hybrids and their parents can be recognized. Distinctions can be made on
the basis of pigmentation and body conformation, but differences are subtle and difficult
to describe (Fig. 6). Only one of the two reciprocal hybrids is pictured in Fig. 6 because
they are indistinguishable and both resemble the black crappie parent All misidentified
black and white crappies were mistaken for hybrids and all but two misidentified hybrids
were mistaken for black crappie.
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Although identifications of these age-0 crappies were made prior to counting dorsal
spines, the spine counts would have been of limited benefit due to a high degree of
overlap in counts among the four genetic stocks (Fig. 7). There was less variation in the
number of dorsal spines for F1 hybrids than there was for pure stocks; seven spines
occurred on 91 and 92% of hybrids, whereas approximately equal percentages of white
crappie had either 6 or 7 spines and similar percentages of black crappie had either 7 or 8
spines. Spine counts of F1 hybrids in this study agreed with those of a F1 population
studied in 1958 (83% with 7 spines; Buck, unpublished data) and with two F, popula-
tions studied in 1966 (80 and 90% with 7 spines; Childers, personal communication).
Counts of 7 or 8 spines on black crappie were similar to those reported in the literature,
but counts of 6 or 7 spines for white crappie were higher than 5 or 6 spines commonly
reported in the literature (Trautman 1957, Cross 1967, Pflieger 1975, Smith 1979). Our
higher count may have been due to the presence of a very small anterior spine on many
white crappie, which was visible only when probed for with a pointer. The "extra"
spine on our laboratory-spawned white crappie may be a physical aberration related to
the in vitro method of fertilization or to the unnatural laboratory environment in which
zygotes developed.
In addition to these laboratory-spawned hybrids, electrophoretic analyses were
used to confirm the identity of four adult F1 hybrid crappie collected from Dawson Lake,
which were part of a large (100-200 fish) sample of predominantly black crappie
collected in frame nets in May 1985. They were suspected of being F1 hybrids because
of subtle differences in their conformation and pigmentation. It is significant that these
crappie were both naturally occurring and identifiable by appearance.
Test Fishing
Experimental fishing data were recorded for a total of 13.50 man-hours in 1985 and
61.25 man-hours in 1986. Catch rates of both reciprocal hybrids were slightly higher
than those of either parent species. Both hybrids were less vulnerable to recapture than
their parent species. The 24-hour hooking mortality was low for all genetic stocks. The
faster growth rates of hybrids were reflected in the significantly greater mean lengths and
weights of individuals caught on hook-and-line (Table 19). It is not known to what
degree these size differences affected the catch rate.
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Summary of Principal Findings
1. In vitro fertilization techniques provided large numbers of both pure stocks and
both F1 hybrids in the laboratory. Viabilities for all stocks were uniformly high.
2. Successful production of both reciprocal F hybrids was accomplished in small
(0.04-0.4 ha) earthen ponds by isolating aAult males of one species with adult
females of the other species. When natural hybridization failed, it was probably
due to the poor condition of females caused by transporting and handling during or
immediately prior to spawning.
3. Both reciprocal F1 hybrid crappies spawned successfully when brood fish of each
reciprocal hybrid were isolated in ponds.
4. Both reciprocal F hybrid crappies and black crappie had significantly higher
survival rates at the end of the first growing season in ponds than did white
crappie.
5. Both black and F1 hybrid crappies were consistently and significantly more tolerant
of handling than were white crappie.
6. The reciprocal F1 hybrid crappies had similar growth rates and both grew
significantly faster than either parent in their first growing season.
7. In the second growing season, both F1 hybrids grew consistently and significantly
faster than black crappie sharing the same environment, but their superiority over
white crappie was not always significant.
8. Both F1 hybrids remained significantly longer and heavier than their parent species
(P < 0.05) at the end of the third growing season. Gains in length and weight
during the third growing season by the white male x black female hybrid were
significantly greater than those of their parent species (P < 0.05), while gains by
the reciprocal hybrid were significantly less than those of their parent species.
Types of available forage were believed to be responsible for the comparatively low
growth rate of the black male x white female hybrid in the third year.
9. Comparisons of growth rates of laboratory-spawned vs. pond-spawned hybrids
were inconclusive, but differences were probably not significant.
10. None of the genetic stocks of crappies exhibited an ability to establish and sustain a
population when breeders were introduced into 0.4-ha ponds containing mature,
multi-age populations of largemouth bass, bluegill, and channel catfish. A stock of
F1 hybrids produced a succession of three small year classes following introduction
into a larger (1.4 ha), deeper pond that also contained an established population of
largemouth bass, bluegill, and channel catfish.
11. Populations of both F1 hybrids produced in the laboratory had nearly equal sex
ratios.
12. The two reciprocal F 1 hybrids were indistinguishable in appearance and resembled
the black crappie more closely than the white crappie.
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13. Subtle differences in pigmentation and body conformation can be used to separate
F1 hybrids from their parent species.
14. Test fishing data indicated no differences in catchability of the four stocks, but
hybrids may be less vulnerable to recapture than the pure stocks.
15. F1 hybrid crappies and their offspring are present in natural populations in Illinois.
DISCUSSION AND CONCLUSIONS
The interspecific F1 hybrid crappies share a number of characteristics with other
interspecific crosses in the Family Centrarchidae but have at least one which may be
unique. The best known crosses are in the genus Lepomis. As described by Childers
(1967), most crosses of the Lepomini sunfishes produce F1 hybrids that are fertile but
predominantly male. Only two of approximately a dozen Lepomini crosses studied
produced 50:50 sex ratios and no hybrid had a significantly different growth rate from
that of the parents (Childers 1967). F1 hybrid crappies also are fertile but have equal sex
ratios. The single characteristic that seems to clearly separate hybrid crappies from other
centrarchid hybrids is their accel- erated growth rate. Among centrarchid hybrids, the
crappie cross may be unique in exhibiting positive heterosis, or true hybrid vigor. In
every comparison made in this study, F1 hybrids exhibited significantly faster growth
than either parent species during the first growing season and remained significantly
longer and heavier than either parent species by the end of the third growing season.
An additional unique characteristic of the hybrid crappies was the high rate of sur-
vival at the end of the first growing season in ponds after stocking swim-up fry only 5
days after fertilization in the spring. Survival of such introductions in excess of 90%
(Tables 6 and 9) are unprecedented in the literature and in the experience of the authors.
These data represent actual numbers (not estimates) of stocked fry (transferred by eye
dropper and using magnification) and actual numbers of recovered fish. Such surviv-
ability would seem to be additional evidence of hybrid vigor and its potential value in the
production, stocking, and management of hybrid crappies is obvious.
There would seem to be additional merit in the ease with which the hybrids can be
produced in the laboratory and in ponds. It should be noted that our production needs
were achieved in the laboratory without the use of hormones, although their use to
stimulate ovulation may have saved time and increased efficiency. We also believe that
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the success rate for natural hybridization in ponds could be greatly improved by stocking
procedures that assure good health and condition of the breeders during spawning.
One attribute desired in a managed crappie population is an absence of excess
recruitment and consequent stunting. The introduction of hybrids into several estab-
lished sport fishing populations has not yet led to an overabundance of hybrids.
However, the populations are still young and have not been sufficiently studied to
provide reliable evidence.
As with bluegill, green sunfish, redear sunfish, and other Lepomini, natural
hybridization of crappies seems to be common in Illinois reservoirs. Hybrid crappie
were found in three of seven populations from which wild fish were collected for this
study. In one case, four of a 100-200 crappie sample were visually recognized as
hybrids and were later confirmed as such by enzyme analysis. Other hybrids were
detected through routine surveillance of potential breeders by enzyme analysis. While
hybridization is not uncommon, hybrids are rarely recognized or detected in Illinois
reservoir populations. Childers (personal communication) believed that hybrids were
abundant in some Illinois backwater lakes and oxbows.
Jobs were designed to provide data on all designated objectives, but all objectives
were not totally achieved. A principal deficiency was in our effort to compare growth
rates of laboratory- vs. pond-spawned hybrids. Limited data indicated that both types
had similar growth potentials, but the results were inconclusive. One experimental effort
was aborted due to high mortality of the white crappie fry with which the hybrids were
to be compared, a second effort was limited by low availability of pond-spawned
hybrids, and a third was compromised by the presence of back-crossed or F2 individuals
among the pond-spawned F1 population.
We expected to achieve more definitive data relative to fecundities of the four
genetic stocks, their abilities to establish and sustain viable sub-populations in existing
sport fish populations, and their comparative potentials for overpopulation and stunting.
All genetic stocks, however, failed to establish and sustain themselves in existing popu-
lations in 0.4-ha ponds. This inability is, in itself, an important finding. We suspect
that crappie fry and juveniles may be extremely vulnerable to predation by largemouth
bass in such small ponds. We believe that successive year classes of F2 hybrids have
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been established in larger impoundments where F1 hybrids were introduced into existing
fish populations. Additional data will become available from continuing studies of
experimental populations established during this study.
We believe that the hybrid crappies have exhibited sufficient desirable charac-
teristics to warrant further study. To permit a responsible recommendation concerning
its propagation and use, we have identified the following additional needs:
1. A comparison of viabilities of eggs of both parent species with those of both F1hybrids.
2. A comparison of production of fry in ponds by each of six genetic stocks (white
crappie, black crappie, and both genetic stocks of F1 and F2 hybrids).
3. A determination of the incidence of backcrossing between F1 hybrids and their
parent species.
4. Additional information on the ability of F1 hybrids to sustain viable fishable
populations through several generations in ponds containing mature mixed popu-
lations composed primarily of largemouth bass and sunfish.
5. A comparison of growth rates of F1 and F2 hybrid crappies.
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Table 1. Parentage (male x female), total number (N), and mean total lengths
(TL) of age-0 hybrid crappies stocked in four state-managed impoundments.
B = black crappie; W = white crappie.
Lake Location Parentage Date N TL (mm)
Kakusha La Salle Co. B x W 11-01-84 5,850 66
B x W 03-28-85 68 148
Ramsey Fayette Co. W x B 11-19-84 302 132
W x B 03-28-86 120 73
Powerton Tazewell Co. W x B 06-04-85 4,000 38
Sam Dale Wayne Co. W x B 10-09-85 1,963 138
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Table 6. Parentage (male x female), total number and means of total length,
weight, and condition factor (KTL) of age-2 crappieswhen stocked in a 0.4-
ha third-year growth pond in fall 1985. Half-siblings are marked with an
asterisk. Standard deviations are in parentheses. B = black crappie;
W = white crappie.
Total Length Weight
Parentage Number (mm) (g)TL
B x B* 73 154 (4.44) 47.3 (3.52) 1.31 (0.06)
W x B* 74 184 (9.47) 77.1 (13.30) 1.22 (0.04)
B x W 69 221 (17.94) 140.4 (33.40) 1.27 (0.04)
W x W 70 173 (9.24) 57.2 (9.53) 1.10 (0.05)
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Table 7. Origin (lab = laboratory spawned, pond = pond spawned),
total number, and means of total length and weight of black
crappie male x white crappie female Fl hybrids stocked in hybrid
crappie growth ponds in July, 1985 and 1986. Pond surface areas
are shown in parenthesis.
Total
Length Weight
Year Pond Origin Number (mm) (g)
1985 1 (0.4) Lab 50 86 8.2
Pond 50 56 1.7
13 (0.17) Lab 50 86 8.1
Pond 50 45 0.8
1986 13 (0.17) Lab 50 98 11.7
Pond 50 81 5.9
30
Table 8. Parentage (male x female) and percent
produced in the laboratory, stocked in 0.4-ha
in fall censuses in 1983 and 1984.
survival of age-0 crappies
ponds in spring, and recovered
Half-sibling Half-sibling
Year Pond Black x Black White x Black Black x White White x White
1983 4 35 - 4 1
7 37 -59 7
8 83 100 - 51
9 10 0 - 1
1984 4 57 - 89 13
7 96 95 -32
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Table 12. Parentage (male x female), sample size (N), means of total
length (TL), weight (WT), condition (KTL), seasonal gains in length
and weight, and standard deviations of length and weight gains (SD)
for age-2 crappies censused in October, 1986 following their third
growing season. B = black crappie; W = white crappie.
TL Gain WT Gain
Parentage N (mm) (mm) SD (g) (g) SD KTL
B x B 20 196 42 7.20 113 66 13.88 1.51
W x B 20 231 47 11.07 170 93 26.97 1.38
B x W 20 242 21 14.64 197 57 26.19 1.35
W x W 20 212 39 7.60 122 65 12.87 1.27
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Table 13. Origin (lab = laboratory spawned; pond = pond spawned), total
number censused (N), final mean total lengths and weights, and mean
gains in length and weight for age-0 F1 hybrid black male x white female
crappie stocked in July and censused in October, 1985. Pond surface areas
are in parenthesis.
Total
Length Gain Weight Gain
Pond Origin N (mm) (mm) (g) (g)
.1(0.4-ha) Lab 24 181 95 98 89
Pond 29 180 124 91 89
13 (0.17-ha) Lab 40 158 72 56 48
Pond 21 151 106 47 46
36
Table 14. Parentage of crappie brood fish (male x female) stocked in
each of four 0.4-ha mixed population ponds, and the total number of
age-0 crappie recovered annually from each pond during fall draining
censuses.
Pond 1 Pond 2 Pond 3 Pond 4
Year White x White White x Black Black x White Black x Black
1983 4 0 4 61
1984 7 0 13 0
1985 162 1 173 480
1986 3 0 1 118
37
Table 15. Parentage (male x female) and total numbers of F 1 hybrid crappie
brood fish stocked, and actual numbers of young-of-the-year F 2 hybrid crappie
recovered (N-YOY) from 0.14-ha Pond 11 and 0.13-ha Pond 12 in 1985 and 1986.
B = black crappie; W = white crappie.
1985 1986
Brood Fish Number Number
Pond Parentage Brood Fish N-YOY Brood Fish N-YOY
11 W x B 20 1639 17 2722
12 B x W 20 3481 20 1147
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Table 18. Parentage (male x female), total number, and percentage of
males and females in pooled collections of laboratory-spawned age-0
and age-1 crappies recovered from experimental ponds in fall censuses.
Total Percentage
Parentage Number Male Female
Black x Black 321 54 46
White x Black 371 44 56
Black x White 211 53 47
White x White 125 38 62
41
Table 19. Parentage (male x female), total numbers caught, numbers caught per
man-hour of fishing (catch rate), percent of total catch composed of fish
caught more than once (% recapture), percent of catch dead within 24 hours
(% mortality) and means of total length and weight for each of four genetic
stocks of crappie caught during a total of 74.75 man-hours of hook-and-line
fishing in 1985 and 1986. B = black crappie; W = white crappie.
Catch Length Weight % %
Parentage Number Rate (mm) (g) Recapture Mortality
B x B 54 0.72 191 110 22 % 3.7 %
W x B 66 0.88 223 175 9 % 1.5 %
B xW 77 1.03 234 188 17 % 1.3 %
W x W 64 0.86 199 107 20 % 1.6 %
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Fig. 6. F 1 hybrid crappie between black crappie
above and white crappie below. All fish were
age-1 with total lengths of 24-25 cm.
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